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Summary
Background:  Hospital  Information  Systems  (HIS)  can  improve  healthcare  outcome
quality,  increase  efﬁciency,  and  reduce  errors.  The  government  of  Malaysia  imple-
mented  HIS  across  the  country  to  maximize  the  use  of  technology  to  improve
healthcare  delivery,  however,  little  is  known  about  the  beneﬁts  and  challenges  of  HIS
adoption  in  each  institution.  This  paper  looks  at  the  technology  and  people  issues
in  adopting  such  systems.
Methods:  The  study  used  a  case  study  approach,  using  an  in-depth  interview  with
multidisciplinary  medical  team  members  who  were  using  the  system  on  a  daily  basis.
A  thematic  analysis  using  Atlas.ti  was  employed  to  understand  the  complex  relations
among  themes  and  sub-themes  to  discover  the  patterns  in  the  data.  .
Results:  Users  found  the  new  system  increased  the  efﬁciency  of  workﬂows  and  saved
time.  They  reported  less  redundancy  of  work  and  improved  communication  among
medical  team  members.  Data  retrieval  and  storage  were  also  mentioned  as  positive
results  of  the  new  HIS  system.  Healthcare  workers  showed  positive  attitudes  during
training  and  throughout  the  learning  process.
Conclusions:  From  a  technological  perspective,  it  was  found  that  medical  workers
using  HIS  has  better  access  and  data  management  compared  to  the  previously  used
manual  system.  The  human  issues  analysis  reveals  positive  attitudes  toward  using
HIS  among  the  users  especi
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ntroduction
he  Ministry  of  Health  (MOH)  in  Malaysia  has  stated
hat its  vision  is  to  lead  the  nation  to  work  together
or better  health  well-being,  services,  and  infras-
ructure  through  technological  advances.  Since  its
eventh Malaysian  Plan  (1996—2000),  the  govern-
ent has  not  only  embarked  on  rigorous  initiatives
ut also  adopted  various  innovations  to  integrate
ealth information  systems  (HIS)  into  local  health-
are.  The  plan  stated  that  33  paperless  public
ospitals would  be  established  within  the  ﬁve-
ear period.  Building  on  this  vision,  technology
as totally  changed  the  way  organizations  operate,
oth  in  practices  and  policies  [1]. A  few  countries  in
ast Asia  such  as  Singapore,  Taiwan,  and  Hong  Kong
re in  the  intermediate  stages  of  adoption  [2], com-
ared to  high-adoption  countries  such  as  England,
ustralia and  Denmark  [3].
HIS implementation  can  improve  healthcare
uality, increase  efﬁciency  [4]  and  enable  easy
ata retrieval  and  reporting  [5].  HIS  can  also
educe errors  compared  to  a  more  manual  system
6]  and  increase  communication  among  healthcare
roviders [7].
Today,  patients  are  technologically  savvy  due  to
he rapid  growth  of  and  innovations  in  medical
echnology, and  the  health  disparity  gap  is shrink-
ng [8]. Because  of  this,  patients  expect  similar
lectronic services  from  their  healthcare  providers.
nfortunately, providers  are  making  slow  progress
n meeting  this  demand  due  to  obstacles  such  as  the
imited number  of  successful  programs,  ﬁnancial
osts, lack  of  technology  advocates  [9],  and  neg-
tive staff  attitudes  which  affect  intentions  toward
nd adoption  of  work  practices  using  HIS  [10].
A report  published  in  National  Center  for  Health
tatistics, reported  that  78%  physicians  in  ofﬁce-
ased  practices  (physician  ofﬁce  that  is  used  to
eliver  primary  and  specialty  care)  are  using  elec-
ronic medical  record,  which  is  an  increment  of
8% in  2001  [11]. Moreover,  with  high  competitive-
ess in  the  healthcare  industry,  physicians  and  their
edical teams  are  facing  intensiﬁed  pressures  to
se state-of-the-art  technology  to  provide  quality
atient  care  [4].  In  the  past,  physician  frustration
temmed from  heavy  patient  loads,  administrative
asks, and  loss  of  control  over  patient  care  decisions
12].
Other  factors  that  may  inﬂuence  staff  attitudes
oward new  technology  systems  include  individual
haracteristics such  as  age,  gender,  and  computer
iteracy, and  contextual  factors  such  as  work-
ow impact,  involvement  in  system  selection,  and
utonomy  [10].  Features  of  the  technology  itself,
ﬁ
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uch  as  user-system  interaction,  usability,  speed
nd reliability  can  also  inﬂuence  people’s  attitude
oward  using  the  system  [10].
Our  research  question  is  what  are  the  beneﬁts
nd challenges  of  HIS  adoption  by  healthcare  insti-
utions in  Malaysia,  in  terms  of  both  technology  and
eople?
ethodology
his  research  used  a case  study  to  examine  the
nterplay of  potential  variables  in  order  to  provide
 holistic  and  in-depth  understanding  of  the  issues
elated  to  adoption  of  HIS  by  medical  teams.  The
ase study  approach  was  chosen  because  it  was
est-suited to  answer  the  research  question,  ‘‘What
re the  technological  and  human  issues  encoun-
ered during  HIS  adoption?’’  The  case  study  method
llowed  the  researchers  to  approach  the  ﬁeld  as
losely as  possible,  to  develop  a deep  understand-
ng of  HIS,  the  circumstances  under  which  HIS  is
sed, and  the  characteristics  of  the  medical  team
hat affect  their  working  with  the  system.
ata Collection Procedures
 convenience  sampling  strategy  was  used  to
ecruit medical  team  members  from  a  tertiary  hos-
ital. We  visited  the  institution  for  2  consecutive
ays and  the  administrator  identiﬁed  those  med-
cal workers  who  were  willing  to  participate  in
he study.  Twenty-seven  medical  workers  agreed
o participate  in  this  interview  to  explore  adoption
ehavior related  to  HIS  use  in  practice.  Participants
ame from  different  departments  of  the  hospital
nd had  experience  using  HIS  in  their  practice.
Interviews  were  carried  out  by  three  researchers
ho were  trained  in  qualitative  interviewing,  sup-
orted by  two  research  assistants.  Each  interview
asted 40—55  min  and  each  interviewee  gave  con-
ent for  the  interview  and  to  be  audio-recorded.
he study  received  approval  from  the  director  of
he hospital.
Before  interviewing  began,  researchers  brain-
tormed possible  issues  related  to  HIS  adoption  in
alaysia. The  researchers  chose  to  conduct  face-to-
ace interviews  using  a mostly  unstructured  format
onsisting  of  two  parts,  with  the  goal  of  elicit-
ng interviewees’  beliefs  and  opinions  about  their
doption  behavior  related  to  the  use  of  HIS.  In  the
rst part  of  the  interview,  participants  were  told
he objective  of  the  study:  to  understand  physi-
ians’ adoption  behavior  related  to  the  use  of  HIS
n practice.  Then,  each  respondent  was  asked  to
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describe  his  or  her  role  in  the  hospital,  their  work
experiences,  their  usage  of  ICT  in  hospital  and  dur-
ing leisure  time,  and  how  they  became  involved
with the  HIS.  During  the  process,  respondents  were
encouraged  to  talk  freely  about  their  attitudes
and behaviors  toward  HIS  usage.  The  respondents’
initial replies  and  probing  for  further  elaboration
guided the  ﬂow  of  the  interview  process.  In  the  sec-
ond part  of  the  interview,  participants  were  asked
more direct  questions  about  the  difﬁculties  and
troubles  they  encountered  when  using  HIS.  Finally,
they were  asked  whether  they  solved  these  prob-
lems, and  if  so,  how.
Data analysis
Audio  recordings  of  the  interviews  were  transcribed
after each  session.  Thematic  analysis  was  then  per-
formed as  follows.  First,  the  researcher  read  the
transcription  while  listening  to  the  audio  recording
(repeatedly, if  necessary),  and  made  memos  and
summaries  during  the  process.
Next, the  transcribed  interviews  were  coded
using computer  software  packages  designed  for
qualitative  analysis,  in  this  case  Atlas.ti  version  5.0.
Open coding  was  used,  wherein  common  themes
related to  issues  of  HIS  adoption  were  identiﬁed
and passages  from  the  interviews  were  attached
to their  corresponding  thematic  codes  (e.g.,  the
interview  statement  ‘‘What  particular  information
I want,  I can  get  in  seconds.  But  with  a  manual  sys-
tem, this  is not  possible.’’  [P7]  is  attached  to  the
code ‘‘easy  access  to  information’’).  In-vivo  coding
was also  used,  wherein  words  or  terms  used  by  the
interviewees  are  employed  as  codes  (e.g.,  given  the
statement  ‘‘System  A  changed  my  activity,  it  deﬁ-
nitely saved  time’’  [P7],  the  term  ‘‘saved  time’’  is
used as  a  code).  Finally,  memos  were  also  recorded
throughout the  process  of  coding  to  document  the
insights  and  ideas  generated  during  the  coding  pro-
cess; these  memos  can  serve  as  extra  data  to  be
analyzed.
Next, analysis  was  performed  wherein  similar-
ities and  differences  among  codes  are  identiﬁed
and codes  are  categorized  into  themes.  A  broader
theme might  contain  sub-themes,  and  those  sub-
themes might  contain  further  sub-themes  (e.g.,  the
code ‘‘easy  access  to  information’’  is  categorized
under the  theme  ‘‘relative  advantages  of  HIS’’).
Relationships  between  the  themes  and  sub-themes
are examined  and  compared  constantly  to  form
a network  that  serves  as  a  basis  of  a  conceptual
framework.  The  coding  process  stops  when  no  sig-
niﬁcant  or  new  themes  emerge.
After all  themes  have  been  identiﬁed,  veriﬁca-
tion and  validation  of  the  results  were  performed
a
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hrough  peer  debrieﬁng  by  three  researchers,  in
hich the  analyzed  results  and  conceptual  abstrac-
ions are  presented  to  other  qualitative  researchers
o identify  any  hidden  biases  and  clarify  the  mean-
ng and  interpretation  of  the  quotations.  Many
esearchers agree  that  peer  debrieﬁng  is  a  good  way
o enhance  the  credibility  and  validity  of  qualitative
esearch [13,14].
esults
wo  distinct  themes  emerged  with  regards  to  the
ssues experienced  by  the  medical  team  in  adopt-
ng HIS  in  practice:  those  related  to  technology  and
hose related  to  people  (human).
echnological issues
esults  of  the  study  showed  that,  in  general,  physi-
ians believed  that  using  HIS  would  bring  many
eneﬁts. One  of  the  most  signiﬁcant  beneﬁts  was
mproved  efﬁciency  of  the  clinical  process.  Time  is
aved in  the  sense  that  the  number  of  steps  required
or a patient  to  ﬁnish  his  or  her  visit  to  the  hos-
ital is  reduced  through  the  use  of  HIS  in  clinical
ractice. Physicians  reduce  their  walking  distance
ith  a decreased  need  to  carry  prescriptions  to  the
harmacy  or  other  departments.  This  is  supported
y physician  statements  such  as  the  following:
‘HIS is quick  compared  to  the  old  system;  patients
o not  need  to  wait  long,  they  can  come  and  collect
heir  medication  faster.’’  [P7]
Improved workﬂow  for  patients  to  receive  their
edication is a  key  indicator  of  healthcare  qual-
ty. Reduced  patient  waiting  time  means  that  more
atients  can  be  seen  by  the  doctor  in  a day.  As  one
octor said:
‘We can  see  more  patients  in  a shorter  period  of
ime; this  is  very  important;  patients  do  not  have
o wait  for  a long  time  outside.’’  [P7]
Another  important  beneﬁt  of  using  HIS  was
mproved communication  among  physicians.  They
ould get  immediate  access  to  updated  information
rom their  supervisor  or  senior  staff.  As  two  of  the
hysicians  said:
‘If  we  used  memos  as  we  used  to,  we  need  to  read
nd sign  them.  We  need  to  leave  our  job  and  go
ead what  is  updated.  It  is  very  time  consuming.
ut now  [after  installation  of  the  HIS]  we  can  read
henever  we  are  free,  it  is  very  easy.’’  [P1]
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‘If  we  want  to  prepare  some  document  or  pro-
osal,  we  just  draft  it  and  send  it  via  email  to  the
irector, and  the  director  sends  it  back  to  us  after
t’s edited.  It  is  very  convenient  and  effective.’’
P6]
Doctors can  also  send  prescriptions  directly  to
he pharmacy  via  HIS  instead  of  using  personnel
o transfer  the  order  manually.  Improved  commu-
ication channels  allow  more  time  to  be  saved  and
ncrease  the  efﬁciency  of  hospital  work  ﬂows.
Physicians  also  stated  that  using  HIS  improved
heir information  management  compared  to  the
revious  paper-based  method.
‘I think  it’s  better  to  have  HIS,  because  we  have
tatistics, every  case  needs  to  be  recorded,  so  at
he end  of  the  month,  I  can  get  the  statistics  infor-
ation at  anytime  I wish.’’  [P6]
‘What particular  information  I  want,  I can  get  in
econds. But  with  a  manual  system,  that  is  not
ossible. I have  to  search  go  to  the  particular  chap-
er.’’ [P7]
Information  is  more  organized  and  can  be
etrieved in  many  formats.  Statistical  charts  make
aw data  more  meaningful  and  increase  the  medi-
al team’s  knowledge  compared  with  preparing  in
ther systems  or  manually.  A  reduced  workload  is
elieved to  contribute  to  the  provision  of  a more
aring healthcare  service.  Physicians  reported  that
uch more  information  was  available  to  them  in
ne place  compared  to  the  previous  paper-based
ethod.
‘After I  used  HIS,  it  was  really  good.  Once  I  enter  a
atient’s identity  card  number,  the  information  is
omplete and  ready,  and  we  have  no  need  to  search
or ﬁles.’’  [P10]
Information  retrieved  from  HIS  is  also  more  leg-
ble and  can  be  comprehended  more  easily:
‘Some handwriting  is  difﬁcult  to  read,  espe-
ially for  new  physicians.  But  with  HIS  everything
ecomes easy  because  it’s  standardized  and  can  be
rinted out,  so  the  patients  and  physicians  won’t
e confused.’’  [P8]
Use  of  HIS  also  improved  data  storage.  Compared
o the  paper-based  method,  HIS  requires  a  smaller
pace  to  install  the  server,  and  a  large  amount  of
atient records  can  be  stored  inside  it.  Physicians
ecognized this  beneﬁt  of  HIS  over  a  paper-based
ethod by  saying  that:‘[A]  computerized  system  is  better  than  a paper-
ased method  because  we  do  not  need  to  store  so
any paper  ﬁles,  and  the  patients’  records  need
c
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o  be  stored  forever,  so  you  can  just  imagine  how
any ﬁles  we  need  to  store  for  a  period  of  ten
ears.’’ [P13]
‘Using paper  will  cause  many  problems  like  miss-
ng records,  lost  records,  etc.  but  this  wouldn’t
appen if  HIS  is  used,  records  will  become  more
rganized.’’ [P13]
uman issues: physicians’ attitudes toward
IS
hysician  attitude  toward  HIS  refers  to  a doctor’s
ositive or  negative  feeling  about  using  HIS  [15].  In
his study,  we  found  that  physicians  showed  three
ypes of  attitudes:  pre-usage,  post-usage,  and  per-
onal attitude.  Personal  attitude  is  differentiated
rom pre-  and  post-usage  attitude  in  that  personal
ttitude  is  unrelated  to  work  obligations  and  physi-
ians are  free  to  speak  their  feelings  regarding  the
IS.
With respect  to  pre-usage  attitude  toward  HIS,
he ﬁndings  were  almost  unanimous:  most  of  the
hysicians  had  a negative  feeling  toward  HIS:
‘I feel  like  I  freeze,  don’t  know  where  to  start.’’
P1]
‘We see  the  system  as  very  troublesome.’’  [P3]
‘At the  beginning  it  is  not  very  clear  about  the
ystem.’’  [P5]
‘It  is  quite  a shock  to  use  HIS  because  we  used  to
se paper  previously.’’ [P9]
Other words  commonly  used  include
‘complicated’’,  ‘‘worse’’,  and  ‘‘dizzy’’.  This
ndicates  that  in  their  ﬁrst  exposure  to  HIS,
hysicians feel  great  stress  about  adopting  the
ystem  due  to  uncertainty  and  a  lack  of  sufﬁcient
nowledge about  the  system.
After a few  months  of  usage,  however,  physi-
ians’ attitudes  toward  HIS  usage  showed  a
ramatic  change.  Most  reported  a positive  feeling
bout HIS  usage:
‘The system  is  not  that  complicated  actually’’  [P9]
‘Integration  of  IT  in  healthcare  is  really  good’’
P14]
Physicians clearly  felt  that  the  system  improved
he efﬁciency  of  their  work  and  reduced  the  time
eeded  to  ﬁnish  their  daily  tasks.  However,  physi-
ians did  seem  to  feel  that  age  was  a  factor
n a  favorable  attitude  toward  HIS.  Those  who
ategorized themselves  as  veteran  users  reported
t was  difﬁcult  for  them  to  learn  new  skills
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to  operate  the  HIS.  Although  physicians  showed
different attitudes  pre-  and  post-usage,  person-
ally  they  showed  a  positive  attitude  toward  ICT
integration in  healthcare  in  general.  Words  used
included  ‘‘important’’,  ‘‘like’’,  and  ‘‘good’’  when
physicians  were  requested  to  express  their  personal
feelings  toward  employing  HIS  in  a  hospital  setting.
Some  of  the  physicians  even  thought  that  future
physicians  should  be  IT-trained  so  that  they  can
adopt  future  innovations  in  healthcare  smoothly
and quickly.
Discussion
Hu  et  al.  suggested  that  there  are  three  categories
of characteristic  that  affect  technology  accep-
tance: individual,  technological,  and  organizational
[16].  Zakaria  et  al.  also  suggest  that  ICT  adoption
challenges can  be  categorized  into  three  groups:
organizational, human,  and  technological  [17].
In this  study,  we  found  that  generally  physicians
favor ICT  integration  in  their  clinical  workﬂow.
Before performing  the  study,  we  expected  physi-
cians to  show  a  negative  attitude  toward  ICT
integration. This  belief  was  based  on  predicted
physician unwillingness  to  move  out  of  their  com-
fort zone,  since  ICT  integration  might  create
changes to  the  status  quo.  They  might  be  uneasy
with such  changes  and  perceive  them  as  threaten-
ing, resulting  in  a  high  level  of  intolerant  behavior.
This turned  out  not  to  be  true.
From the  technological  perspective,  HIS  brings
many beneﬁts  to  the  physician.  HIS  improves
physician performance,  productivity  and  efﬁciency.
Physicians  recognize  beneﬁts  in  terms  of  improved
access and  data  management.  Once  connected  with
the system,  physicians  can  retrieve  a  great  deal  of
information.  They  can  collect  statistical  data  eas-
ily and  monitor  a  patient’s  biometrics  with  just  a
simple click  through  the  HIS.
Using an  HIS  which  appropriately  matches  the
patient’s and  medical  worker’s  needs  will  enhance
the process  of  HIS  adoption,  but  it  is  important
that the  system  also  address  the  issue  of  med-
ical workers’  attitude  toward  ICT  integration  in
healthcare.  The  technology  may  be  good  in  improv-
ing the  hospital’s  workﬂows,  but  if  it  is unstable
and not  user  friendly,  it  will  demand  increased
mental effort  to  operate  and  staff  will  likely  feel
negatively  toward  it.  Therefore,  any  HIS  software
development should  include  time  spent  in  the  hos-
pital to  observe  the  daily  routines  of  the  medical
teams and  collection  of  team  members’  opinions  on
how technology  can  help  them.  Active  conversation
C
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hould  be  encouraged  through  frequent  meetings
nd feedback  sessions;  this  will  enhance  HIS  devel-
pment  and  ensure  that  bugs  and  errors  are  ﬁxed
uickly.
In addition  to  ensuring  that  an  HIS  meets  med-
cal teams’  needs,  the  hospital  needs  to  create  a
upportive  environment  to  present  HIS  adoption  in
he work  setting  as  a proactive  step.  In  addition
o top-down  encouragement  to  adopt  HIS,  hospital
dministration  should  address  individual  concerns
nd work  to  achieve  physician  buy-in  and  support
f HIS.  The  hospital  can  identify  a change  leader  to
hampion the  process  of  HIS  adoption.  This  leader
an be  instrumental  in  positioning  the  adoption  of
IS as  a  progressive  method  of  preventing  medical
ishaps  and  promoting  patient-focused  practices.
 successful  change  leader  can  instill  in  the  minds  of
edical team  members  the  belief  that  HIS  adoption
ill improve  the  healthcare  service  provided  and
educe their  current  workload.  This  can  be done
hrough education  interventions  such  as  publicity
ampaigns and  discussion  groups,  together  with
ole modeling  by  superiors  and  organized  staff  visits
o advanced  medical  institutes  which  are  already
njoying  the  beneﬁts  of  early  deployment  of
IS.
Development  of  a comprehensive  training  pro-
ram to  increase  medical  teams’  computer  compe-
ency is  necessary,  and  should  be  tailored  to  include
very stakeholder  in  the  hospital.  Speciﬁc  train-
ng should  be  targeted  to  help  medical  workers
cquire different  skills  at  different  phases  of  HIS
doption.  For  example,  at  the  introduction  phase,
edical  workers  should  be  trained  in  basic  com-
uter skills  such  as  typing  and  accessing/navigating
he HIS.  The  training  program  can  be  improved  sub-
equently  with  additional  content  and  medical  staff
an return  for  more  training  as  new  features  of
he HIS  are  brought  online.  More  importantly,  the
raining  program  should  not  be  a one-shot  strat-
gy but  rather  integrated  into  the  hospital’s  usual
ractices,  especially  for  new  staff  as  they  join  the
ospital. This  could  address  the  human  factor  issues
f self-efﬁcacy,  computer  competency,  and  atti-
udes toward  adopting  HIS.
Limitation  of  this  study  include  looking  at  the
echnology  adoption  at  only  one  point  of  time
nd not  longitudinally.  Longitudinal  research  can
mprove the  observation  of  the  progress  of  tech-
ology  adoption  among  medical  workers  over  time.onclusion and future direction
his  study  identiﬁed  the  technology  and  people
ssues related  to  medical  team  attitudes  toward
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[ase  study  of  a  tertiary  hospital  in  Malaysia  
IS.  Although  this  study  was  focused  on  the  fac-
ors related  to  attitudes  toward  technology  use  in
he healthcare  sector,  the  results  can  be  a use-
ul reference  in  examining  IT  adoption  in  other
ectors. It  should  be  noted  that  this  study  exam-
ned one  HIS  adoption  in  Malaysia.  From  the  7th
o the  10th  Malaysia  plan,  the  government  con-
inues  to  acknowledge  the  role  of  technology  to
mprove  healthcare  delivery.  The  government  is
roposing  to  use  sophisticated  technology  such  as
obile clinics  and  drones  to  help  serve  inaccessi-
le communities  [18]. Future  research  can  explore
hether  the  results  of  the  study  could  be  applied
n different  countries  or  to  different  types  of  HIS.
uture  research  could  also  combine  both  qualita-
ive and  quantitative  methods  to  examine  the  issue
f ICT  integration  in  healthcare  but  also  in  other
ectors. Such  research  might  include  a case  study
s its  ﬁrst  stage  in  order  to  understand  the  inter-
lay of  variables  in  the  real-world  situation  and
hen perform  survey-based  work  to  measure  the
trength  of  the  variables  and  identify  any  causal
elationships among  them.  Future  research  can  also
ocus on  how  HIS  adoption  could  beneﬁt  patients
ather than  medical  teams;  how  perceived  barri-
rs change  over  time;  what  are  the  differences
n adoption  by  various  groups  (e.g.,  nurses,  doc-
ors, top  management,  support  staff);  or  how  the
esign of  the  system  and/or  organizational  sup-
ort affect  pre-  and  post-adoption  attitudes  and
ehavior.
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